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ABSTRACT 

Objectives: Surgery duration is a source of 
preoperative anxiety for patients undergoing cataract 
surgery. To better inform patients, we evaluated the 
agreement between objective and patient-perceived 
surgery durations. 
Design: Case series. 

Setting: Public teaching university hospital (Paris, 
France). 

Participants: During the study period, 368 cataract 
surgery cases performed on 285 patients were 
included, 85 cases were excluded from the final 
analysis. All patients who had uneventful 
phacoemulsification were included. Cases with any 
significant intraoperative adverse event or cases 
requiring additional anaesthesia other than topical were 
excluded. Resident performed cases were also 
excluded. 

Primary and secondary outcomes: Procedures 
were timed (objective duration) and patients were 
asked, immediately afterwards, to assess the duration 
of their surgery (patient-assessed duration). The 
agreement between objective and patient-assessed 
durations as well as influencing factors was studied. 
Results: Mean objective duration (13.9±5 min) and 
patient-assessed duration (15.3±6.9 min) were 
significantly correlated (Spearman's r=0.452, 
p<0.0001). Furthermore, Bland-Altman analysis and the 
intraclass correlation coefficient (0.341, 95% CI 0.23 
to 0.44) were quite in agreement. On univariate 
analysis, senior-performed procedures were 
significantly shorter than those performed by juniors 
(13.4 vs 17.8 min, p=0.0001). Pain was recorded as 
'no sensation' (31.5% of the cases), 'mild sensation' 
(41%), 'moderate pain' (23.3%), 'intense pain' (3.5%) 
and 'unbearable pain' (0.7%). Groups with high pain 
score had significantly longer procedures (p<0.001). 
Multivariate analysis revealed that the only independent 
factors associated with both the objective and 
patient-assessed durations of surgery were surgeon's 
experience and pain-score. 

Conclusions: In our study, patients' estimated and real 
duration of the surgery showed moderate agreement, 
suggesting that emotions associated with eye surgery 
under topical anaesthesia did not dramatically hinder 
the patients' perception of time. However, the benefit of 
preoperative counselling regarding the duration of 
surgery will need further evaluation. 



ARTICLE SUMMARY 



Article focus 

■ Modern cataract surgery is a safe and quick pro- 
cedure. Nonetheless, it remains a stressful event 
from the patients' standpoint. 

■ Several factors have been recognised to partici- 
pate in the patients' preoperative anxiety and tar- 
geted preoperative counselling has been shown 
to be of value. 

■ Though cataract surgery duration is a frequent 
patient preoperative qualm, it has not been prop- 
erly studied and the patient's perception of time 
is largely unknown. 

Key messages 

■ Patients' perceived cataract surgery duration is 
reasonably accurate, whatever be the 
circumstances. 

■ Surgeons' experience and pain perception were 
the two factors independently associated with 
surgery duration. 

Strengths and limitations of this study 

■ The large studied population and the strict defin 
ition used for operative time provide reliable 
measurements of the surgery duration whether 
objective or patient perceived. 

■ Anxiety status, chronic illnesses, systemic medi 
cations were not part of our standardised study 
protocol. Moreover, all our patients were on 
sedative medications at the time of surgery. This 
might have affected patients' perceptions. 
The benefit in terms of patient comfort/satisfac- 
tion of preoperative information regarding 
surgery duration needs specific studies beyond 
the scope of the present report. 



INTRODUCTION 

The shortened duration of cataract surgery is 
one of the striking features owing to the 
improvement of surgical techniques. Live 
surgery events and real-time surgical video 
recordings by elite surgeons nowadays 
seldom show procedures lasting more than 
10 min. The quickness of modern cataract 
surgery by phacoemulsification has made 
topical anaesthesia, the effects of which wear 
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off faster than the previously used peribulbar injections, 
the method of choice for analgesia. 1 Nevertheless, what- 
ever the amount of trust patients put on their surgeon, 
many remain apprehensive of eye surgery under full 
consciousness or with minimal sedation by systemic 
administration of drugs. This apprehension is often 
focused on the fear of involuntary eye movements 
during the procedure, which may complicate the sur- 
geon's task, on patients' fear of seeing their eye surgery 
or on the fear of painful sensations. In reply, quite abun- 
dant data are now available stemming from several 
studies focused on the impressions of patients during 
the procedures. 2 3 Various methods to assess the percep- 
tion of pain have been used and have validated that cata- 
ract surgery under topical anaesthesia is by and large 
usually a painless procedure. 4 Visual sensations experi- 
enced by patients under the operating microscope have 
also been recorded and have mostly been found to be of 
no concern. 5 6 In addition to these topics, patients prior 
to their surgery have frequent qualms regarding the dur- 
ation of the procedure and hence regarding their ability 
to withstand their eye surgery under topical anaesthe- 
sia. 7 Providing additional targeted information to 
patients undergoing cataract surgery has been shown to 
improve their satisfaction. 8 

This information could include data regarding the 
duration of the procedure. However, surprisingly, in con- 
trast to the common nature of cataract surgery by 
modern phacoemulsification, there are scarce data 
regarding its duration. The purpose of this study was 
therefore to compare the objective duration of cataract 
surgery with the patients' subjective assessment of this 
duration. 



METHODS 

The study was set in the Department of Ophthalmology 
of Hopital Cochin, a teaching university hospital located 
in Paris, France. Data were collected prospectively from 
consecutive patients operated between 17 May 2011 and 
22 July 2011, and was approved by the Institutional 
Review Board. 

All patients who had uneventful phacoemulsification 
under topical anaesthesia with the placement of an 
intraocular lens in the capsular bag were included. 
Cases with any 'significant adverse event' defined either 
by a major intraoperative complication such as vitreous 
loss or by a technical problem such as phacoemulsifler 
malfunction that prolonged the procedure by 10 min or 
more were excluded. Similarly, patients who required 
any anaesthesia in addition to topical lidocaine 2% gel 
or those who required sedation in addition to the pre- 
operatively given hydroxyzine were excluded from the 
analyses. Teaching cases involving resident participation 
were also excluded from the analyses. The duration of 
the procedure, referred throughout the text as the 
objective duration, was timed by operating room nurses 
as the exposure of the patients' eye to the light of the 



operating microscope, from the beginning until the end 
of the surgery. 

The objective duration of surgery was compared to its 
subjective assessment obtained by questioning patients 
immediately after drape removal and referred through- 
out the text as the patient-assessed duration. If the initial 
patients' replies were imprecise, a second line of ques- 
tioning was used requesting patients to assess the dur- 
ation of their surgery in minutes. To avoid assessment 
biases, the patients were not warned before the surgery 
that they would be asked to assess the duration of their 
procedure. 

The patients' perception of pain during surgery was 
also assessed with a standard numeric scale, graded from 
0 to 4: 0 (no pain), 1 (mild sensation), 2 (moderate 
pain), 3 (intense pain) and 4 (unbearable pain) as pre- 
viously used in other studies. 4 9 10 

Other factors were also recorded: age, gender, first or 
second eye surgery and best corrected preoperative 
visual acuity. All surgeries were performed between 8:00 
and 14:00 and the patients were requested to fast from 
midnight on the day prior to their surgery. The patients' 
preoperative schedules were recorded: duration of 
fasting, time interval between wake up and surgery, time 
interval between entry in the department suite and 
surgery (waiting time in the department). All patients 
received 0.5 mg/kg of hydroxyzine at their time of 
arrival in our department, which was used as sedative 
and for additive sedation during the surgery when 
necessary. No other drug was given preoperatively, 
including non-steroidal anti-inflammatory drugs. The 
need for additional anaesthetic techniques was 
recorded. 

Surgeons were categorised as seniors when they had 
the experience of more than 1000 procedures per- 
formed prior to the study or as juniors otherwise. 

Statistical analysis 

Categorical variables are expressed as numbers (percen- 
tages) and comparisons were conducted using the 
Fisher's exact test. For continuous variables, mean±SD or 
median (IQR) are provided, and comparisons were con- 
ducted using the Kruskal-Wallis test or Student's t test. 

To evaluate the agreement between objective and 
patient-assessed durations, a Bland-Altman plot was 
used. 11 The differences between the two methods (ie, 
objective and patient-assessed durations) are plotted 
against their mean. The Bland-Altman analysis provides 
the mean difference (also called bias) as well as the 95% 
or the 68% limits of agreement corresponding, respec- 
tively, to the mean difference ±2 or ±1 SD. When agree- 
ment between the two methods is good, most of the 
differences should reside within the agreement limit 
interval. We also computed the intraclass correlation 
coefficient to quantitatively evaluate the agreement. 

Correlation tests were conducted using the 
Spearman's correlation coefficient (r). Factors with 
p<0.10 in the univariate analysis were included in a 
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multivariate linear regression and analysis of covariance 
model to determine the independent factors associated 
with either objective or patient-assessed surgery dura- 
tions, p Values <0.05 were considered significant. All 
analyses were performed with XLSTAT V. 20 12.2.02 soft- 
ware (Addinsoft, Paris, France). 



RESULTS 

A total of 283 cases performed in 218 patients were ana- 
lysed after the exclusion of 85 cases (65 patients) which 
met one or more exclusion criteria as detailed herein. 
Resident participation was the most frequent motive for 
exclusion (70 cases). Other causes were significant 
intraoperative adverse events including posterior capsu- 
lar break or zonular disinsertion (8 cases) and phacoe- 
mulsifier breakdown (1 case). Four out of the eight 
cases presenting intraoperative vitreous loss had an iden- 
tifiable risk factor for this complication: two were trau- 
matic cataracts and two were cataracts related to severe 
pseudoexfoliation syndrome. Thirteen cases required 
additional anaesthesia or sedation including sub-Tenon's 
block (5 cases), subconjunctival injection (1 case), intra- 
cameral injection of lidocaine (1 case) and/or midazo- 
lam intravenous sedation (6 cases). Characteristics of the 
study population, patients' schedule on the day of 
surgery, sequence of procedures, phacoemulsifiers used 
and surgery duration are shown in table 1. No sensation 
was reported in 106 (31.5%) cases, a mild sensation in 
147 (41%) cases, moderate pain in 90 (23.3%) cases, 
intense pain in 14 (3.5%) cases and unbearable pain in 
2 (0.7%) cases. The perception of pain did not signifi- 
cantly differ between the first and the second eye proce- 
dures. Out of 155 patients operated in their first eye, 



113 patients (73%) reported low pain (no or mild sensa- 
tion (score 0 or 1)), while 92 out of 128 patients (72%) 
operated on their second eye rated their sensations simi- 
larly (p=0.9). 

Comparison between objective and patient-assessed 
durations 

The mean objective surgery duration was 13.9 (±5) min 
and the mean patient-assessed duration was 15.3 
(±6.9) min. Bland-Altman plot showed a fair agreement 
between the objective and patient-assessed durations 
(figure 1). Mean difference (or bias) was only 1.4 min 
(95% CI 0.63 to 2.15 min). However, an agreement wor- 
sening was noted for longer procedures, but the error 
was equally distributed over and under the limits of 
agreement (—11.3 to 14.1 min). Intraclass correlation 
coefficient was 0.341 (95% CI 0.23 to 0.44), suggesting a 
moderate agreement between the objective and patient- 
assessed durations. 

A significant correlation between the objective and 
patient-assessed durations of the surgery was observed 
(Spearman's r=0.452, p<0.0001). 

Factors associated with objective surgery duration 

On univariate analysis, objective surgery duration was sig- 
nificantly correlated to preoperative \A (p=0.001), time 
interval between wake up and surgery (p=0.041) and to 
the waiting time in the department (p=0.006). The cor- 
responding regression coefficients and 95% CI are pro- 
vided in table 2. Similarly, objective duration was 
significantly different according to surgeon experience 
with shorter procedures for seniors (13.4±4.8 min) com- 
pared to juniors (17.8±4.7; figure 2). The objective dur- 
ation was significantly different according to pain score 



Table 1 Patient population, preoperative schedule and surgical procedures 




Variable 


Value 


Patients (n) 


218 


Cataract surgery cases (n) 


283 


Age (mean years (±SD)) 


73.2 (±9.3) 


Gender (cases, n (%)) 




Male 


132 (46.6%) 


Female 


151 (53.4%) 


Preoperative visual acuity (mean LogMAR (±SD)) 


0.4 (±0.2) 


Schedule on the day of surgery (hours) 




Fasting time, mean (±SD) 


14 (±1.8) 


Time interval between wake up and surgery, mean (±SD) 


4.6 (±1.2) 


Waiting time in the department, mean (±SD) 


2.3 (±0.7) 


Sequence of surgery (cases, n (%)) 




First eye 


155 (54.8%) 


Second eye 


128 (45.2%) 


Surgeons' experience (cases, n (%)) 




Senior 


253 (89.4%) 


Junior 


30 (10.6%) 


Pain assessment 




Low pain score 


205 (72.4%) 


High pain score 


78 (27.6%) 
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Figure 1 Bland-Altman plot 
between the objective and 
patient-assessed surgery 
durations. The solid line indicates 
the mean difference (or bias); the 
blue and red dash lines indicate 
the 95% and 68% limits of the 
agreement, respectively. 
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group with significantly longer procedures in groups 
with high pain scores (scores 4, 3 and 2) compared to 
groups with low pain scores (score 0 or 1) with mean 
surgery durations of f5.5 (±5.7) and 13.2 (±4.5), respec- 
tively (figure 3). The objective duration was significantly 
different between the first and the second eye proce- 
dures, but not according to the gender (table 2). 

Multivariate analysis revealed patients' preoperative 
visual acuity, waiting time in the department, surgeon 
experience and pain score group to be independent 
factors associated with objective surgery duration (table 3). 



Factors associated with patient-assessed surgery duration 

On univariate analysis, the patient-assessed surgery dur- 
ation was correlated to patient age (p=0.011), and time 
interval between wake up and surgery (p=0.03). The cor- 
responding regression coefficients and 95% CI are pro- 
vided in table 2. Similarly, the patient-assessed duration 
was also significantly different according to surgeon 
experience (p=0.032) and according to pain-score group 
(p=0.001). Conversely, the patient-assessed duration was 
not significantly different between the first and the 
second eye procedures or according to gender. 



Table 2 Univariate analyses of factors associated with surgery duration 



Variable 


Objective surgery duration 


Patient-assessed surgery duration 


Regression coefficient 
(95% CI) or mean (±SD) 


p Value* 


Regression coefficient 
(95% CI) or mean (±SD) 


p Value* 


Age 


0.02 (-0.04 to 0.86) 


0.469 


0.11 (0.03 to 0.2) 


0.011 


Gender 










Male 


14.2 (±5.2) 


0.317 


15.8 (±6.2) 


0.184 


Female 


13.6 (±4.8) 




14.8 (±7.4) 




Preoperative visual acuity 


4.23 (1.75 to 6.72) 


0.001 


0 (-3.5 to 3.5) 


1.00 


Schedule on the day of surgery 










Fasting time 


0.27 (-0.04 to 0.59) 


0.091 


0.16 (-0.28 to 0.60) 


0.477 


Time interval between wake up and surgery 


0.49 (0.02 to 0.95) 


0.041 


0.71 (0.07 to 1.36) 


0.03 


Waiting time in the department 


1.15 (0.34 to 1.96) 


0.006 


1.05 (-0.07 to 2.17) 


0.066 


Sequence of surgery 










First eye 


14.1 (±5.4) 


0.036 


15.1 (±6.8) 


0.632 


Second eye 


13.6 (±4.4) 




15.5 (±7.0) 




Surgeons' experience 










Senior 


13.4 (±4.8) 


<0.0001 


15.0 (±6.7) 


0.032 


Junior 


17.8 (±4.7) 




17.8 (±7.4) 




Pain assessment 










Low pain score 


13.2 (±4.5) 


0.001 


14.4 (±6.5) 


<0.001 


High pain score 


15.5 (±5.7) 




17.6 (±7.3) 





*Linear regression for correlation tests and Student's t-test for mean comparison. 
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Figure 2 Objective surgery duration according to the 
surgeons' experience. The bar in the box indicates the 
median, the cross the mean and the lower and upper hinge 
the IQR. The whisker extends to the most extreme data point 
which is no more than 1 .5 times the IQR. Dots represent 
values outside the fences (outliers). *Student's t test. 

Multivariate analysis revealed patient age, surgeon 
experience and pain score group to be independent 
factors associated with patient-assessed surgery duration 
(table 3). 



DISCUSSION 

Our study showed that patients overall fairly estimated 
the duration of their surgery and that the two independ- 
ent factors associated with both the objective and sub- 
jective surgery durations were the surgeon's experience 
and pain score. 
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Figure 3 Objective surgery duration according to the pain 
score group. The bar in the box indicates the median, the 
cross the mean and the lower and upper hinge the IQR. The 
whisker extends to the most extreme data point which is no 
more than 1 .5 times the IQR. Dots represent values outside 
the fences (outliers). *Kruskal-Wallis test. 



The objective duration of cataract surgery by modern 
phacoemulsification has not been the main outcome 
measure of previous studies, but has occasionally been 
assessed mainly in analyses of the effects of teaching or 
as a secondary outcome. 12 13 When reported, the dur- 
ation of surgery ranged from an average of 30 min in 
studies published in 2003 to 15-19 min in recent 
reports. 14-17 Our objective measure of procedures 
lasting 13 min is in line with this shortening that most 
probably stems from improvements in the technique of 
cataract surgery, including suture-less clear corneal 
microincisions. As shown previously, our data confirmed 
that experienced surgeons are quicker than more junior 
ophthalmologists. 12 13 In our study, the surgeon's experi- 
ence factor was independently associated with both the 
objective and subjective surgery durations. 

The subjective perception of time by patients undergo- 
ing cataract surgery under topical anaesthesia has never 
been studied either. Preparations for surgery include the 
testing of phacoemulsifiers, applying topical anaesthesia, 
preoperative disinfection of the eye by povidone-iodine, 
draping and placement of a lid speculum. These steps 
may take as long as the surgical procedure itself or, in 
some instances, longer than the surgery. From the 
patients' perspective, distinguishing these preoperative 
stages from their surgery per se may be difficult. To min- 
imise this bias when seeking our patients' subjective 
assessment of the duration of their surgery, we specific- 
ally asked for their impression of the elapsed time 
between the illuminations of their eye under the operat- 
ing microscope until the removal of the drapes. 
However, this time interval both subjectively assessed 
and clocked by nurses may have added approximately 1 
or 2 extra minutes to the real time of the surgery, as the 
surgeons adjusted the focus of the microscope and 
made their final preparations for the procedure. 

The assessment of pain was a secondary outcome 
measure in our study and we used the simple five-step 
scale as validated in other studies. 4 9 10 A lack of sensa- 
tion or a mild sensation was reported in 72.4% of cases, 
moderate pain in 23.3% cases and intense or even 
unbearable pain in 4.3% of cases. These percentages are 
comparable to the previous reports using the same five- 
step pain score scale. 9 Unsurprisingly, the perception of 
pain was correlated with the duration of procedures. In 
our study, the pain-score group was independently asso- 
ciated with both the objective and subjective surgery 
durations. In a previous study, the patients tended to 
report their second eye surgery as more painful than 
their first eye surgery and this finding was related to a 
decreased preoperative anxiety at the time of the second 
procedure. 16 However, this finding was not observed in 
our study, nor in another recent report. 18 This discrep- 
ancy could be due to the preoperative sedation given to 
all our patients. Such medications can alter the percep- 
tion of pain as well as the perception of duration and 
also aim at reducing anxiety. Similarly, we did not 
account for the patients' systemic medications or 
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Table 3 Multivariate analyses of factors associated with surgery duration 




Objective surgery duration 




Patient-assessed surgery duration 




Adjusted 






Adjusted 








regression 






regression 






Variable 


coefficient* 


95% CI 


p value 


coefficient* 


95% CI 


p value 


Age 








0.1 


0 to 0.2 


0.022 


Preoperative visual acuity 


3.6 


1.2 to 5.9 


0.002 








Waiting time in the 


0.8 


0.1 to 1.6 


0.03 








department 














Junior vs senior surgeon 


4.1 


2.4 to 5.9 


0.0001 


3.3 


0.8 to 5.8 


0.01 


Low vs high pain score 


-2.3 


-3.5 to -1.1 


0.0002 


-3.1 


-4.8 to -1.4 


0.0004 





illnesses, if any, which could also have altered their 
judgement and their pain thresholds. 

Preoperative standardised grading of cataracts or pupil 
size was not recorded in our study. The patient's age 
may, however, be used as a surrogate parameter influen- 
cing the grade of the cataract. 19 20 In nuclear cataracts, 
preoperative visual acuity may also be correlated to its 
grade. 21 Our data confirmed that the objective duration 
of the surgery was longer in cases with worse preopera- 
tive visual acuity, as more advanced cataracts require a 
longer duration of ultrasonic power release. 22 
Surprisingly, the age of the patient was not correlated 
with objective surgery duration, but with patient-assessed 
surgery duration, though weakly. The chop technique 
may result in quicker procedures; however, the evalu- 
ation of the effect of surgical techniques on the duration 
of surgery was not within the scope of our study. 23 

Most patients quite correctly assessed the duration of 
their surgery, though the correlation with objective 
surgery duration was only moderate and the samples 
were large. Hence, we were not able to identify specific 
characteristics significantly associated with an underesti- 
mation or an overestimation of time. Although evidence 
suggests that fasting prior to cataract surgery under 
topical anaesthesia can be abandoned, in this series, the 
patients fasted from midnight on the day prior to their 
surgery. 24 As our patients were operated from 8:00 to 
14:00, the fasting time varied from one case to another, 
but these variations did not influence the subjective 
assessment of the duration of surgery. Similarly, we 
thought that an early arrival and a subsequent long 
waiting in the Department of Ophthalmology prior to 
entry in the operating room could be a factor of stress 
resulting in an overassessment of the duration of their 
surgery by patients. Yet, our analysis did not reveal that 
this factor played any role. We unexpectedly observed 
that the time interval between wake up and surgery, as 
well as the waiting time in the department, was asso- 
ciated with longer procedures. This might have been 
linked to surgeons slowing down after a number of 
cases. Although it has been suggested that handholding 
may reduce anxiety and the perception of pain during 
cataract surgery, this was not applied in our practice. 25 



Our study showed that the patients overall fairly esti- 
mated the duration of their surgery. The trend in the past 
decades has been towards a constant reduction of the dur- 
ation of procedures in eye surgery. As new technical 
improvements are under way, such as femtosecond laser- 
assisted cataract surgery, the fact that patients are rather 
acutely aware of the duration of procedures must be taken 
into consideration as an important parameter for their 
comfort. However, proving the benefit of preoperative 
counselling in terms of patient satisfaction would require a 
specific study beyond the scope of this report. 
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